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1. EXECUTIVE SUMMARY 
 
The workshop on improving the Livelihoods of “Poor” Livestock Keepers in Africa 
through Community-Based Management of Indigenous Farm Animal Genetic 
Resources was held at the ARC conference hall and was well attended by 40 
participants who took part in lively debates over issues concerning small ruminant 
production within the pastoralist communities in Northern Kenya, Ethiopia and Benin. 
The workshop was sponsored by the ILRI-BMZ-Hohenheim-Göttingen Collaborative 
Project. 
 
The meeting began through the direction of the chair for the morning session Mr. 
Guyo Haro of IVP-GTZ project in northern Kenya. The meeting was started by self 
introduction, then a presentation of “the state of affairs report”, a brief overview of the 
project’s objectives, by the conference organising committee chairman Dr. Isaac 
Kosgey on behalf of Dr. A. K. Kahi. The keynote address was presented by Dr. Ilse of 
the League of Pastoralists just before the Deputy Vice Chancellor; Prof. Abdulrazak – 
who was humbly requested to briefly leave an on-going University Senate meeting – 
made the welcome address and officially opened the meeting. 
 
The opening address was followed by the core activity of the workshop; the 
presentation of student projects. The workshop has 5 students attached to the various 
key activities, the students are; Mr. H. Warui a PhD student registered at the 
University of Hohenheim, Germany, which is responsible for academic and research 
supervision, Mr. S. Mbuku, Mr. I. Tura, Miss I. Omondi and G. Juma who are all 
registered at Egerton University, Kenya, where they are currently receiving their 
academic and research supervision. The students presented detailed reports of their 
work and where preliminary results were available, these were duly presented. This 
session ended with reactions from the participants who challenged the students mainly 
on their methodological approach to their differenct research objectives. However, 
adequate recommendations from invited experts gave the students direction as to how 
best to achieve their research outputs. 
 
After a short break, the participants assembled for a third session. This session was 
the most heated as participants were subjected to an open discussion and were 
therefore free to make strong arguments on the contentious issues about pastoralists 
lifestyle and culture verses sustainable livestock production. Many interesting issues 
emerged including an interesting observation echoing a pastoralists view that “The 
poor are not us!”. Another development was the proposal to establish a clear 
characterization of the identified small ruminant ecotypes in the study sites in addition 
to establishing a catalogue of the ecotypes. A suggestion was also made that more 
information should be targeted within this on-going field work exercise, for instance, 
taking measurements of the trait expressions as they were being mentioned by the 
interviewees and taking of blood samples for future molecular characterization mainly 
as a way of circumventing field work costs which are normally very high.  
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2. WORKSHOP PROGRAM 
 
Time Event 
0930-1000 Registration of participants 
SESSION 1 - OPENING 
Chairman: 
Rapporteur: 
Mr. Guyo Haro 
P. O. Ogore 
1000-1100 OPENING 
 Self introduction   
 Welcoming remarks Prof. S. A. Abdulrazak, DVC (RE), Egerton University 
 Overview of the project Dr. A. K. Kahi/Dr. I. S. Kosgey 
 Keynote Address Dr. Ilse – Activities of the league of pastoral peoples 
1100-1110  DISCUSSION 
1110-1130  COFFEE/TEA BREAK 
SESSION 2-PRESENTATION OF FIELD EXPERIENCES AND PRELIMINARY RESULTS 
Chairman: 
Rapporteur: 
Dr. M. Okeyo 
Mr. S. Kuria 
1130-1145 Presentation 1 Characterisation of local livestock resources in the 
production system context H. Warui 
1145-1200 Presentation 2 Characterisation of the breeding practises of sheep and goat 
keepers in Northern Kenya S. M. Mbuku 
1200-1215 Presentation 3 Economic analysis of small ruminants production system: a 
case of sheep and goat in Marsabit, Kenya I. Omondi 
1215-1230 Presentation 4 Analysis of indigenous small ruminants’ marketing system 
and buyer preference influencing conservation and 
sustainable use of animal genetic resources: Marsabit-
Kenya G. Juma 
1230-1245 Presentation 5 Breed history and social breeding mechanism that 
influences breeds of small ruminants among Gabbra and 
Rendille pastoralists’ in Northern Kenya I. Tura 
1245-1300  DISCUSSION 
1300-1400  LUNCH BREAK 
SESSION 3- PLAN FOR THE WAY FORWARD AND NEXT STEPS AND CLOSING 
Chairman: 
Rapporteur: 
Dr. B. O. Bebe 
Mr. H. Warui 
1400-1445 Open discussion session 
1445-1500 General 
presentation 
Status and way forward for the respective project phases 
1500-1510 Closing remark Chairman, Department of Animal Science, Egerton 
University 
1510 - TEA &Departure  
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3. WELCOME ADDRESS 
 
By Prof. S. A. Abdulrazak,  
Deputy Vice Chancellor; Research and Extension (R&E), 
 
The welcome address highlighted the role of research in improving livelihoods 
through increasing productivity and sustaining production. The participants were 
advised to start focussing on indigenous animal genetic resources which have capacity 
to sustain livelihoods under existing conditions in sub-Saharan Africa. 
 
The project sponsors were greatly thanked for providing scholarships for 5 students, 
one PhD registered at University of Hohenheim, Germany and 4 Msc registered at 
Egerton University, Kenya. 
 
The participants were briefed on the role of R&E at Egerton University which 
includes intellectual development and dissemination of scientific information with 
more emphasis on agricultural training. 
 
The participants were then treated to a cup of tea and snacks before embarking on the 
core session which involved presentations by the various postgraduate students 
attached to the project.  
 
4. PROJECT OVERVIEW 
 
By Dr. Isaac Kosgey 
 
Project Goal and Purpose 
Goal: improve the livelihoods of poor livestock-keepers through the conservation and 
sustainable use of indigenous animal genetic resources.  
 
Purpose: empowerment of local communities, through an improvement of their 
analytical, technical, managerial and organisational skills to sustainably manage 
AnGR, in order to reduce poverty. 
 
Partners- Kenya 
? International Livestock Research Institute (ILRI) 
? Egerton University  
? Global Environmental Facility (GEF)/Geman Technical Cooperation (GTZ) 
Indigenous Vegetation Project Marsabit (IVP) 
? Ministry of Livestock and Fisheries Devt. 
? Kenya Agricultural Research Institute (KARI) 
? University of Hohenheim (UHOH) 
 
Background (Project Development) 
? Importance of AnGR diversity and current threats 
? Relatively less developed compared to Plant Genetic Resources 
? Importance of in-situ conservation vs. ex-situ and hence CBM. 
? Began discussing project with GTZ in October 2000. Project submitted in May 
2003.  
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? 50% of requested budget approved in November 2003 (resulted in dropping of 
genetic characterisation component, reduced sites and countries). 
 
Strategy 
Detailed project planning activities:  
Team building and deepening of the teams’ understanding of the project’s objectives 
and activities;  
• agreement over methodological approaches and standards;  
• establishment of clear organizational procedures.  
 
Training: 
PRA tools 
Monitoring and evaluation framework 
Farmer and Field School (FFS) 
Livestock characterization 
 
Project Outputs (1) 
A framework for community-based management (CBM) of AnGR developed and at 
least one program established and functional in each project country; 
 
Market opportunities for indigenous livestock quantified and institutional constraints 
to commercialisation and marketing identified;  
 
Producer and consumer preferences for alternative livestock genotypes (and 
associated products) quantified, and cost-benefit analysis of alternatives conducted.  
 
Project Outputs  (2) 
Policy constraints to conservation and sustainable use of indigenous livestock 
identified; 
 
Policy-makers sensitised to community needs; 
 
National capacities for conservation and sustainable use of indigenous AnGR 
strengthened.  
 
Approach (How are we do this?) 
Identification of communities, priority indigenous species/breeds 
Community-based action research. 
Analysis of the economic, market and policy factors influencing the conservation and 
sustainable use of AnGR. 
Capacity building and dissemination. 
 
Progress 
Clarification of project activities and their implementation 
Annual action plans 
Identification of responsibilities 
Choice of research sites and species/breeds 
Introduction of project in selected study sites 
Application of survey/appraisal methodologies  
Research work in progress 
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Summary and reactions 
The project’s main objective focuses on conservation of indigenous animal genetic 
resources and to improve livelihoods of pastoralist communities. It is expected that 
the communities will be empowered through technical and management improvement 
of their livestock production capacities. 
 
The scope of the project is Benin, Ethiopia and Kenya (Northern Kenya, Marsabit). 
Research Protocol involves the characterization of production systems and phenotypic 
characterization of small ruminants. Due to budget constraints the research did not 
incorporate molecular level characterisation. 
 
The project’s projected outputs are: 
To increase commercialisation of pastoral livestock production 
Quantification of preferable genotypes 
Sensitizing the stakeholders and policy makers 
 
Reactions to this presentation involved the discussions on the issue of funding and it 
was suggested that future work should focus on molecular characterisation. 
Additionally, co-ordination of characterisation should include other interest groups 
that have projects on small ruminants e.g. the ASERECA regional project on small 
ruminants and also KARI. 
 
 
5. CHALLENGES OF PROTECTING INDIGENOUS LIVESTOCK GENETIC 
RESOURCES AND ASSOCIATED TRADITIONAL KNOWLEDGE 
 
By Dr. Ilse Koehler-Rollefson1, Jacob Wanyama2 and Evelyn Mathias1 
 
1League for Pastoral Peoples and Endogenous Livestock Development, Ober-
Ramstadt, Germany 
2Vetaid, Chokwe, Mozambique 
 
Overview 
1. Role of communities and IK in managing AnGR 
2. Traditional versus scientific breeding strategies 
3. Developments in genomics 
4. Conflicts with respect to IPR 
5. The „Karen Commitment“ by indigenous livestock breeding communities 
 
Domestic Animal Diversity 
The vast majority of breeds have been created by pastoralists and farmers  
Small-scale LK and pastoralists conserve “ in-situ  “ = “ Guardians of livestock 
biodiversity“ 
 
Examples:  
Raika - camel (+ cattle) 
Fulani, Maasai - cattle 
Tzotzil Indian - sheep 
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Selection criteria 
? Beyond productivity 
? Ability to put on fat 
? Good maternal behaviour 
? Walking ability 
? Drought resistance  
? Love of owner 
? Manageability 
 
Contrast between indigenous and scientific animal breeding 
 
• Indigenous breeding considers a variety of criteria 
• Scientific breeding focuses on a limited number or even a single production 
trait→ high performance breeds 
• Livestock and poultry breeds, globally 
• 6,379 livestock and poultry breeds 
• Paradigm shift: Renewed interest in indigenous livestock breeds 
 
Local breeds more productive under low levels of inputs 
Most suitable foundation for livestock development in marginal environments 
Indigenous breeds have disease-resistance traits → interest to the livestock industries 
and scientists 
  
The Advance of Genomics 
Research on livestock genetics has shifted to the molecular level. 
Genomes of four species (cattle, chicken, pig, sheep) have been completely or largely 
deciphered. 
 
Funding for Genomics 
Initially carried out with public funds in government institutions 
Now regarded as major business opportunity 
Animal industry is estimated to be worth $100 billion in US, and $ 240 billion 
globally. 
 
Intellectual Property Rights (IPR) 
In genomics research, intellectual property rights are exercised as a matter of course 
and patents applied for immediately. 
Latest example: Monsanto‘s application in over 160 countries for a series of patents 
on pig breeding. 
 
Mapping of Genomes 
is expected by some to create a 5-10% efficiency improvement in the food business - 
achieved through improved feed conversion rates, faster growth rates, and higher 
retail yield, Seen as a 5-10 billion dollar business opportunity for biotech companies.  
 
„Karen Commitment“ on Livestock Keepers‘ Rights,  About 70 representatives of 
indigenous livestock keeping communities and NGOs working with them met in 
Karen/Kenya in October 2003 to discuss these isssues.  
Issued a statement demanding the international recognition of the rights of livestock 
keepers to  
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? Have their breeds recognized as products of their communities and Indigenous 
Knowledge. 
? Benefit equitably from the use of animal genetic resources in their own 
communities and by others. 
?  
Conclusions: 
• Conflict between “traditional” and “scientific” breeding systems and the 
institutional set-ups in which they are embedded. 
• For the sake of fairness, of conserving genetic diversity, and of food 
sovereignty, this paper call for „Livestock Keepers‘ Rights“  
• Otherwise, the antagonism to animal biotechnology among the general public 
might not be overcome. 
 
www.pastoralpeoples.org 
www.lifeinitiative.net 
 
Summary and reactions 
Emphasis was laid on the  
1. Legal framework of livestock keepers rights 
2. Role of community in creating and conserving genotypes 
3. Understanding the evolved breeding strategies of communities 
4. The development of anthropological methods to study breeding 
strategies of pastoralist communities 
5. Recognition of cultural stewardship and ranking of economic 
values that are not tandem with scientifically established methods 
 
It was noted that there is a paradigm of shifting interest in indigenous livestock breeds 
and its impact on ownership i.e. genomic analysis and intellectual property rights at 
the expense of the communities. 
 
The main discussion was on the protection of indigenous livestock genetic resources 
fro unauthorised exportation and exploitation as well as the rights of livestock 
keepers. 
 
6. PROJECT PRESENTATIONS 
 
6.1. CHARACTERISATION OF LOCAL LIVESTOCK RESOURCES IN THE 
PRODUCTION SYSTEM CONTEXT 
 
By Mr. H. Warui 
 
•Arid and semi arid low lands, Northern Kenya 
–District of focus - Marsabit District 
•Rainfall in the district  
–Bimodal rainfall pattern 
–Less than 2% of district receiving >500 mm on average 
–Water sources – surface springs, shallow wells and springs 
–Dominant vegetation -  bushed grassland, mixture 
• Research tribal groups and sites 
–Rendille/Ariaal – Farakoren 
 9
–Gabra - Malabot 
 
The Problem 
•Traditional practices of managing AnGR threatened by pressures of economic 
development  
•Local breeds gradually being discarded due to “comparative low production” 
–BUT local breeds through their “productive adaptability” continue to perform under 
the resource poor and adverse conditions  
•Upgrading of local breeds advocated mainly through exotic breeds  
– BUT exotic breeds require input intensification, unlike local ones 
–THUS within local resource poor systems, most cross breeds fail 
 
The Problem 
•CHALLENGE: How to improve production to match expectations and demand in a 
rapid changing pastoral- to cash-based economy?  
 
•APPROACH: Not to improve by intensification 
•BUT through CBM of AnGR, where:  
–Improvement/Optimization  done within on-farm (in-situ)  
–Management possibilities fit in the system 
–Constraints from resource poor conditions are coped with  
 
Why characterisation of livestock resources in the system context? 
 
•IN SYSTEMS CONTEXT characterisation directed towards conservation by 
utilization and carried out on basis of what animal keeper observe and see as 
important 
–Basis for a CBM of AnGR 
•DIFFERENT from classical classification where in the frame of conservation, 
characterisation is done to document diversity and particularities of individual breeds 
for future actions 
 
Objectives 
•To determine traits that are of importance in the systems context, based on the 
livestock-keepers' perceptions  
•To identify the desired expressions for all relevant traits 
•To identify methods to assess trait expressions currently used by livestock keepers 
and usable for assessment of relevant traits on population level  
•To characterize livestock populations based on actual expressions of all relevant 
traits 
•To identify those management practices that influence expression of the respective 
relevant traits  
 
•Study site selection (Dec 2004) 
–Farakoren and Malabot identified as most promising sites with subpopulations of 
Rendille and Gabra breeds of sheep and goats respectively 
•Comparatively large herd sizes of shoats per HH (> 200 per HH on average) 
•High dependency on shoats  
•Site identification based on open key informant interviews with opinion leaders, 
local chiefs, butchers, traders, and cross verification by discussions with elders  
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Breed Definition within the project 
• A group of animals 
–Subjected to a common utilization pattern (socio-cultural separation)  
–Sharing a common habitat/distribution area (geographical separation)  
–Representing largely a closed gene pool  
–Being regarded as distinct by the livestock keepers. 
 
•Introduction of project to target communities (Dec. 2004) 
–Held in each site to address:  
•Reasons for site selection 
•Focus of the project 
•Criteria for selecting research/test livestock keepers 
 
•Participant observations in Rendille and Gabra sites (Feb. 2005) 
–2 weeks spent per site making observations and guided interviews on care of small 
ruminants  
–Gender disaggregated knowledge and management practices of sheep and goats 
generated 
–Generated information used to develop semi-structured interview guide for 
assessment of: 
?Small ruminants functions by age and sex classes  
?traits and trait expression observed 
?Assessment methods of traits expressions 
?Management practices influencing trait expressions  
 
•Semi-structured interviews - (April - July 2005) 
–Pre-testing and reviewing of interview guide in Rendille and Gabra research sites  
–Research/test livestock keepers purposively selected with help of village leaders 
?Farakaron – 52 from 11 villages (manyattas) 
?Malabot – 34 from 13 villages (manyattas) 
–Semi-structured interviews  
?Farakoren - 33 out of 52 livestock keepers interviewed  
?Malabot – 22 out of 34 livestock keepers interviewed  
–Open key informant interviews on management practices that influence trait 
expressions 
–Practical explanation by key informants on methods of assessing trait expressions 
 
•Prelimanary analyses of baseline data (mainly frequency distributions) 
•Visual aids in form of drawings and posters produced in preparation of FS 
• Feedback seminars  
- Malabot on September 3rd and 4th with 28 participants  
- Farakoren on September 7th with 42 participants 
•Topics covered  
(i) Introduction 
–What is the project is all about? 
“working together to find out possibilities to improve benefit from goats and sheep”  
–How to achieve working together? 
•Concept of knowledge systems- Livestock keeper and Scientist  
•RECAP on past activities – planning workshops, partcipant observations, SSI 
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 (ii) Results presented 
–Functions of Sheep and Goats by Age and Sex Classes 
–Different ecotypes and differentiation criteria 
•Livestock keepers feedback on feedback 
–Confirmation of identified expressions of relevant productive and adaptive traits 
–Major constraints: 
•Lack of knowledge animal diseases  
•Lack of market out lets 
–Consesus on Educational Workshops and starting dates 
•Basis for agreeing on potential improved management interventions 
 
6.2. CHARACTERISATION OF THE BREEDING PRACTICES OF SHEEP 
AND GOAT KEEPERS IN NORTHERN KENYA 
By Mr. S. Mbuku 
 
Introduction 
Sheep and goats provide sustenance, cash income, socio-cultural linkages and 
insurance againsts risks in fragile and harsh environments. The breeding of small 
ruminants evolved gradually in the past and has been relatively insensitive to external 
influences. Today, substantial upheavals and rapid developments should be enhanced 
to control the narrowing of the genetic base of these domesticated animals. Following 
previous studies, a follow-up study was found necessary. 
 
Overall objective 
To characterise current small ruminant breeding practices for the purpose of 
integration into community-based genetic improvement programmes. 
 
Location 
1. Development of a set of questionnaires – Egerton University, Njoro, Kenya. 
2. Identification of communities and management units – Marsabit district, 
Kenya. 
3. Pre-testing of a set of questionnaires – Malabot location (Gabra area) and 
Farakolen location (Rendille area), Marsabit district. 
4. Data collection- Marsabit district 
5. Preliminary data analysis – Marsabit and Egerton University. 
 
Objectives of the reporting period 
1. Identification of the communities 
2. Pre-testing, combining and refining a set of questionnaires. 
3. Creation of rapport and introducing my research aim to the livestock-keepers 
4. Data collection 
5. Preliminary results 
 
 12
Progress report during the reporting period 
Questionnaires 
In the run-up of my study, I developed a set of questionnaires in March this year. 
They captured the general household information in a production system context in 
northern Kenya including communities (i.e., Gabra and Rendille). major household 
decision maker, number of persons residing in a household, livestock activity, sources 
of income, livestock kept and livestock production category .This will help in 
stratification of the wealth category of the communities. Cognitive processes are 
important components in provision of a good genetic package to the resource-poor 
livestock keepers. Pastoral animal identification modes and their reliability were 
included in this study. It included parentage, memory (Recall system), simple 
recording using paper and pen. Identification may also be associated with calendar 
system, seasons and events. A data sheet was used for the determination of the actual 
animal identification by the pastoralist.  
 
Source of breeding ram/buck used in the flock, age at selecting breeding ram/buck are 
some of the components included in this study. Important characteristics of the new 
breeding ram’s/buck’s mother and father are some of the important attributes 
captured. In addition, important characteristics of the new breeding ram/buck from a 
group of several rams was included in the questionnaires. Breeding decisions, 
selection practices, breeding management and social regimes are essential elements in 
the development of genetic improvement programmes. Actual and theoretical 
selection practices were captured in these questionnaires. Physical environmental 
factors, precipitation environmental factors, permanent herd effects and socio-cultural 
factors affecting selection practices for a breeding ram/buck were also highlighted.  
 
Fieldwork schedule 
I visited Marsabit district, which forms the base of my data collection in northern 
Kenya. Two areas inhabited by two communities were selected for this study, the 
Rendille and Gabra areas. In the Rendille area, Farakolen location was identified 
while Malabot location was chosen from the Gabra community. A selection criterion 
was based on accessibility and predominance of sheep and goats, among others. I 
conducted a thorough insight of the livestock activities and pre-testing of a set of 
questionnaires in the mentioned localities (Table 1). 
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Table 1: Fieldwork schedule 
a) Rendille area 
Date Activity Milestone Researcher Remarks 
8th–9th Feb. 2005 Initial survey and 
selection of 
management units. 
Rendille area. Operating 
from Ngurunit, I covered 
Farakolen location. 
Information on pure breed 
animals and where they 
can be found collected. 
Mbuku (Supervised 
by Ph.D student 
Warui) 
Successful 
12th Feb, 2005  
 
’’ 
Mutual agreement on 
common goals and 
procedures for entering the  
community reached 
Mbuku, Warui, 
village members  
Warui to follow 
up 
19th–22nd Feb, 
2005 
Obtain insight into 
the livestock 
breeding and 
husbandry system 
Insight through 
observation in 
management and 
husbandry practices. 
Feeling for relevant 
aspects appraised with 
some of the selected 
herders 
Warui and Mbuku Successful 
6th–15th March, 
2005 
Pre-testing a set of 
questionnaires 
Questionnaire tested, 
refined and combined 
Mbuku (Assisted by 
an interpreter) 
Questions not 
easily 
understood. 
Refined my 
questionnaires 
21st April to 27th 
May,2005 
Actual data 
collection 
First phase of thorough 
data collection ensued with 
all the elements in the 
questionnaire being 
captured. 
Mbuku (Assisted by 
an interpreter) 
Successful 
8th and 9th 
September 
Feedback 
workshop 
Information gathered was 
shared with herders. 
Mbuku, Dr. Kosgey, 
Warui, Pattison, 
Mamo, Guyo 
assisted by research 
assistant  
Successful 
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b). Gabra area 
Date Activity Milestone Researcher Remarks 
2nd – 6th Feb. 
2005 
Initial survey and 
selection of 
management units. 
Gabra area. Operating from 
North Horr, I covered 
Malabot location. 
Information on pure breed 
animals and where they can 
be found was collected. 
Mbuku 
(Supervised by 
Ph.D student, 
Warui) 
Successful 
10th Feb, 2005  
 
’’ 
Mutual agreement on 
common goals and 
procedures for entering the 
community reached 
Mbuku,Warui, 
 and village 
members (Helped 
by Haro and 
Issako) 
Required a 
follow up by 
Warui 
14th  – 18th Feb, 
2005 
Obtain insight into the 
livestock breeding and 
husbandry system 
Insight through observation 
in management/husbandry 
practices. Feeling for 
relevant aspects appraised 
with some of the selected 
herders 
Warui (assisted 
by Mbuku and 
Mamo) 
Well done 
24th Feb, - 4th 
March, 2005    
 
Pre-testing a set of 
questionnaires 
Questionnaire tested, 
refined and combined 
Mbuku (Assisted 
by an interpreter) 
Well done. 
Questions 
easily 
understood by 
the pastoralist 
28th June – 29th 
July. 
Actual data collection Second phase of real data 
collection ensued with all 
elements in the 
questionnaires being 
addressed 
Mbuku 
(Assisted by an 
interpreter) 
Successful 
3rd and 4th 
September 
Feedback workshop Information gathered was 
shared with herders. 
Mbuku, Dr. 
Kosgey, Warui, 
Pattison, Mamo, 
Guyo assisted by 
research assistant 
Successful 
 
Survey methodology 
Selection of households. The sampling frames in the two localities were obtained 
from a list of relief food beneficiaries usually monitored by the Food for the Hungry 
International (FHI). Clusters of households within a given radius were formed. A 
simple systematic random sampling procedure was used to choose the nth  herder to be 
interviewed. Different herders come from different clans and have different status in 
the community and different reputation in animal management and breeding practices. 
Focus was directed towards the ability of the herder to identify his/her animal and the 
indigenous knowledge to specific breeding goal and emerging utilisation patterns. A 
total of 200 questionnaires were administered in both sites.  
 
In determination of animal identification modes and reliability, a sample of 30 herders 
with large flocks was chosen. They were asked to identify given number of milking 
animals and their kids. They used matrilineal lineage system especially in goats to 
identify their goats. Where lineage group name was the same for different animals, 
then a second name was used for the sake of differentiating the two. This concentrated 
mainly on the physical description e.g. colour of fur. For the second time, the herder 
was requested to identify the same goat with the same kid during milking. The 
strength of this approach surrounded the fact that there is a kid-mother bond created 
during birth and this leads to the acceptance of the kid by the mother. This exercise 
was repeated for three times in different days and results recorded. In the actual breed 
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selection criteria, the same herders were confronted with their breeding buck and/or 
ram and requested to highlight the specific attributes which led them to select it for 
breeding purposes. 
 
Selection of interpreters. Most of the herders lack formal education. Due to language 
barrier, members of the pastoral communities were chosen and trained to help in 
gathering of information. Following the approach of Swift (1981), they had to be 
respected elders of the community, possess their own herd of sheep and goats, quick 
in mind and be able to speak and write English. At least an interpreter meeting the 
above qualification was found in each community. I administered the 200 
questionnaires with the help of the interpreters except isolated cases where I met 
literate herders. 
 
Preliminary data analysis and results 
Data was analysed using Access, excel and SPSS softwares.  Breed selection was 
emphasized in the feedback workshop to establish priority traits as shown below. 
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Table 1: Ranked characteristics of the new ram’s mother considered by Rendille and Gabra herders (n = 200 respondents) in selection. 
 
 Rendille Gabra 
characteristic Rank 1 Rank 2 Rank 
3 
Sum of ranks 
(1,2,3) 
Index Rank 1 Rank  
2 
Rank 3 Sum of ranks (1,2,3) Index 
Big body size  25 29 15 69 0.246 18 29 18 65.0 0.216 
Conformation/shape 6 9 3 18 0.065 10 10 5 25.0 0.092 
Coat colour 3.0 4.0 4.0 11.0 0.035 4.0 2.0 - 6.0 0.027 
Good body health 1.0 6.0 17.0 24.0 0.053 3.0 - - 3.0 0.015 
Drought resistance 15.0 21.0 15.0 51.0 0.169 31.0 20.0 16.0 67.0 0.248 
Temperament - - - - 0.000 - - - - 0.000 
Meat quality - - - - 0.000 - - 1.0 1.0 0.002 
Hair skin - - - - 0.000 - - - - 0.000 
Skin 1.0 - - 1.0 0.005 - - - - 0.000 
Fertility - 1.0 2.0 3.0 0.007 3.0 8.0 6.0 17.0 0.052 
Milk production 18.0 18.0 17.0 53.0 0.173 16.0 13.0 25.0 54.0 0.165 
Fat deposition 30.0 13.0 24.0 67.0 0.233 15.0 19.0 28.0 62.0 0.185 
Offspring quality           
Prolificacy 1.0 1.0 1.0 3.0 0.010 - - - - 0.000 
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Table 2: Ranked characteristics of the new ram’s father considered by Rendille and Gabra herders (n = 200 respondents) in selection. 
 
 Rendille Gabra 
characteristic Rank 1 Rank 2 Rank 
3 
Sum of ranks 
(1,2,3) 
Index Rank 1 Rank  
2 
Rank 3 Sum of ranks (1,2,3) Index 
Big body size  23.0 31.0 10.0 64.0 0.235 23.0 26.0 19.0 68.0 0.233 
Muscular/strong fighter 11.0 13.0 15.0 39.0 0.123 10.0 5.0 6.0 21.0 0.077 
Coat color 1.0 1.0 7.0 9.0 0.020 - 1.0 - 1.0 0.003 
Offspring quality 21.0 22.0 13.0 56.0 0.200 27.0 22.0 16.0 65.0 0.235 
Drought resistance 3.0 2.0 5.0 10.0 0.030 9.0 11.0 13.0 33.0 0.103 
Disease resistance 1.0 - 3.0 4.0 0.010 - - 1.0 1.0 0.002 
Temperament 1.0 - - 1.0 0.005 - - - - 0.000 
Meat quality - - - - 0.000 - - 1.0 1.0 0.002 
Beauty 1.0 1.0 1.0 3.0 0.010 3.0 3.0 1.0 7.0 0.027 
Mating ability 14.0 14.0 21.0 49.0 0.151 4.0 6.0 3.0 13.0 0.045 
Fertility - 1.0 - 1.0 0.003 - 2.0 9.0 11.0 0.022 
Fat deposition 23.0 14.0 25.0 62.0 0.203 23.0 19.0 25.0 67.0 0.220 
Visual assessment  1.0 1.0 1.0 3.0 0.010 1.0 5.0 6.0 12.0 0.032 
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Table 3: Ranked characteristics of a potential new ram considered by Rendille and Gabra herders (n = 200 respondents) in selection. 
 
 Rendille Gabra 
characteristic Rank 1 Rank 2 Rank 
3 
Sum of ranks 
(1,2,3) 
Index Rank 1 Rank  
2 
Rank 3 Sum of ranks (1,2,3) Index 
Big body size  19.0 28.0 23.0 70.0 0.227 18.0 27.0 18.0 63.0 0.210 
Stronger than others 11.0 15.0 4.0 30.0 0.112 7.0 7.0 4.0 18.0 0.065 
Coat color 2.0 1.0 6.0 9.0 0.023 4.0 3.0 3.0 10.0 0.035 
Ability to suckle soon after 
birth 
- - - - 0.000 - - 1.0 1.0 0.002 
Drought resistance 2.0 - 3.0 5.0 0.015 - - - - 0.000 
Be more playful than others 8.0 7.0 5.0 20.0 0.072 11.0 7.0 6.0 24.0 0.088 
Parents’ history 29.0 25.0 23.0 77.0 0.268 25.0 26.0 26.0 77.0 0.255 
Beauty 2.0 2.0 1.0 5.0 0.018 1.0 2.0 5.0 8.0 0.020 
Good body health 7.0 14.0 11.0 32.0 0.100 1.0 2.0 1.0 4.0 0.013 
Visual assessment 1.0 2.0 2.0 5.0 0.015 5.0 9.0 11.0 25.0 0.073 
Clear eyes - - - - 0.000 - - - - 0.000 
Fat deposition 18.0 6.0 23.0 47.0 0.149 28.0 18.0 24.0 70.0 0.240 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 19
Table 4: Ranked characteristics of the new buck’s mother considered by Rendille and Gabra herders (n = 200 respondents) in selection. 
 
 Rendille Gabra 
characteristic Rank 1 Rank 2 Rank 
3 
Sum of ranks 
(1,2,3) 
Index Rank 1 Rank  
2 
Rank 3 Sum of ranks (1,2,3) Index 
Big body size  29.0 27.0 14.0 70.0 0.260 29.0 24.0 16.0 69.0 0.251 
Conformation/shape 7.0 5.0 2.0 14.0 0.055 7.0 5.0 5.0 17.0 0.060 
Coat color 3.0 2.0 2.0 7.0 0.026 2.0 - 2.0 4.0 0.013 
Good body health 7.0 11.0 3.0 21.0 0.077 - 2.0 - 2.0 0.007 
Drought resistance 12.0 10.0 7.0 29.0 0.106 25.0 21.0 19.0 65.0 0.226 
Temperament - - 1.0 1.0 0.002 - - - - 0.000 
Meat quality - 1.0 - 1.0 0.003 - - - - 0.000 
Hair skin - - - - 0.000 - - - - 0.000 
Skin - - - - 0.000 - - - - 0.000 
Fertility 1.0 - 1.0 2.0 0.007 2.0 1.0 4.0 7.0 0.020 
Prolificacy 5.0 - 2.0 7.0 0.032 - - 1.0 1.0 0.002 
Horns 1.0 3.0 5.0 9.0 0.023 2.0 3.0 - 5.0 0.020 
Milk yield 16.0 26.0 23.0 65.0 0.206 12.0 24.0 22.0 58.0 0.176 
Milking problems - - - - 0.000 - - - - 0.000 
Mothering ability 3.0 4.0 7.0 14.0 0.040 1.0 3.0 3.0 7.0 0.020 
Offspring quality 14.0 9.0 33.0 56.0 0.156 28.3 26.7 45.0 100 0.183 
Lack of dystocia - - - - 0.000 - - - - 0.000 
Udder (size, shape, teat 
placement) 
1.0 - 2.0 3.0 0.003 4.0 - 1.0 5.0 0.023 
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Table 5: Ranked characteristics of the new buck’s father considered by Rendille and Gabra herders (n = 200 respondents) in selection. 
 
 Rendille Gabra 
characteristic Rank 1 Rank 2 Rank 
3 
Sum of ranks 
(1,2,3) 
Index Rank 1 Rank  
2 
Rank 3 Sum of ranks (1,2,3) Index 
Big body size  23.0 40.0 10.0 73.0 0.264 27.0 26.0 14.0 67.0 0.245 
Muscular/strong fighter 13.0 11.0 13.0 37.0 0.123 15.0 5.0 5.0 25.0 0.100 
Coat color 5.0 1.0 6.0 12.0 0.038 - - 1.0 1.0 0.002 
Offspring quality 31.0 24.0 11.0 66.0 0.252 28.0 30.0 15.0 73.0 0.265 
Drought resistance 2.0 5.0 8.0 15.0 0.040 14.0 10.0 11.0 35.0 0.121 
Disease resistance 1.0 - 4.0 5.0 0.012 - 1.0 2.0 3.0 0.007 
Temperament 2.0 - - 2.0 0.010 - - - - 0.000 
Meat quality - 1.0 1.0 2.0 0.005 - - 1.0 1.0 0.002 
Beauty 2.0 - 3.0 5.0 0.015 4.0 5.0 8.0 17.0 0.050 
Mating ability 20.0 13.0 32.0 65.0 0.196 7.0 11.0 23.0 41.0 0.110 
Fertility 1.0 1.0 4.0 6.0 0.015 1.0 1.0 1.0 3.0 0.010 
Prepuce sheath - - - - 0.000 - - - - 0.000 
Visual assessment  2.0 3.0 7.0 12.0 0.032 5.0 10.0 19.0 34.0 0.090 
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Table 6: Ranked characteristics of a potential new buck considered by Rendille and Gabra herders (n = 200 respondents) in selection. 
 
 Rendille Gabra 
characteristic Rank 1 Rank 2 Rank 
3 
Sum of ranks 
(1,2,3) 
Index Rank 1 Rank  
2 
Rank 3 Sum of ranks (1,2,3) Index 
Big body size  29.0 29.0 12.0 70.0 0.262 29.0 25.0 17.0 71.0 0.255 
Stronger than others 10.0 21.0 2.0 33.0 0.124 3.0 6.0 1.0 10.0 0.036 
Coat color 7.0 5.0 22.0 34.0 0.088 5.0 9.0 9.0 23.0 0.070 
Ability to suckle soon after 
birth 
1.0 1.0 1.0 3.0 0.010 - - - - 0.000 
Drought resistance - - - - 0.000 2.0 2.0 2.0 6.0 0.020 
Good body health 4.0 7.0 13.0 24.0 0.065 1.0 - 1.0 2.0 0.007 
Be more playful than others 9.0 8.0 6.0 23.0 0.082 5.0 5.0 4.0 14.0 0.048 
Parents’ history 29.0 24.0 22.0 75.0 0.262 33.0 33.0 18.0 84.0 0.303 
Beauty 1.0 2.0 4.0 7.0 0.018 3.0 6.0 4.0 13.0 0.041 
Visual assessment 2.0 - 3.0 5.0 0.015 5.0 13.0 15.0 33.0 0.093 
Clear eyes - - - - 0.000 - - - - 0.000 
Tight prepuce sheath 1.0 - - 1.0 0.005 - - - - 0.000 
Hardiness  6.0 3.0 15.0 24.0 0.065 15.0 2.0 27.0 44.0 0.126 
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6.3 ECONOMIC ANALYSIS OF SMALL RUMINANTS PRODUCTION 
SYSTEM: A CASE OF SHEEP AND GOAT IN MARSABIT, KENYA. 
By Omondi A. Immaculate 
 
INTRODUCTION 
In Kenya, livestock sector  
 -accounts for about 10% of the GDP and over 30% of farm gate value of 
agricultural commodities 
 -employs over 50% of agricultural labour force 
 -and provides substantial raw material for local processing industries 
At the national level, the sheep and goat industry contributes about 30% of the total red 
meat consumed in the country 
 
Study Motivation 
• The livelihoods of > 70% of the rural poor depend on livestock and much of livestock 
production and sustenance rely on (AnGR)  
• Small ruminants, in Kenya, are predominantly kept under pastoral production systems 
in ASALs  
• These areas have experienced high levels of poverty over the years. 
• In these areas (ASALs), the indigenous (SrGRs) are a source of livelihood to the poor 
livestock-keepers 
 
• AnGR erosion is recognised as a major threat to agro-biodiversity, agric-
sustainability and the livelihoods of many farmers  
• Work on AnGR is recent the players being mainly animal geneticists/ breeders  
• This has resulted to important social and economic dimensions of AnGR conservation 
and utilisation being inadequately addressed 
• The process, require an interdisciplinary approach in which economists and social 
scientists have a key role play 
 
Problem Statement  
• Given the production systems and producer rationality, producers’ responses that 
would be reflected in productivity, loss and/or conservation of genetic resources are not 
sufficiently known  
• The study aims to fill this knowledge gap by analysing the small ruminant production 
system. 
 
Objectives  
• To analyse the small ruminant production system focusing on indigenous AnGR.  
• To identify producers’ preferences and choice of indigenous small ruminant breed 
ecotypes  
• To identify benefits/ reasons for keeping priority breed ecotypes and alternative 
genotypes through assessment of levels and determinants of production and marketed 
surplus, and the value of non marketed benefits  
• To assess and compare contributions to livelihoods of priority breed ecotypes versus 
alternative genotypes 
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• To assess the relationship between household vulnerability and livestock holding and 
management 
 
Justification 
• Since the livelihoods of rural poor livestock-keepers depend on livestock (indigenous 
small ruminants inclusive) yet livestock diversity is shrinking rapidly, there is an urgent 
need to define strategies to prioritise their conservation  
• This pre-supposes adequate understanding of the small ruminants’ production system  
• This study will provide empirical information required to form the basis for 
prioritised conservation of the breed ecotypes and for understanding the policy/ 
institutional environment required to support improved AnGR management  
 
METHODOLOGY 
Study Area  
• Marsabit-one of the 13 districts that form Eastern Province of Kenya is located in the 
driest region of the country with low rainfall combined with high temperatures  
• Livestock is the most viable way of utilizing the extensive rangelands of the district 
• About 85% of the district population derive their livelihood from nomadic 
pastoralism 
 
Survey Design and Sampling Procedure  
Two communities, the Rendille and Gabra communities will be sampled 
The relief food list that lists all the households in the area will form the sampling frame  
A systematic random sampling procedure will be used to identify the households to be 
interviewed  
 
Data 
 Primary data will be collected through a survey using a structured questionnaire 
 
Data Management and Analysis  
1. STATA and/ or SPSS will be used to manage data.  
2. A logit regression model will be used to analyse producer’s preference and breed 
ecotype choice (objective 1) 
3. Descriptive statistics will be used to identify benefits and reasons of keeping priority 
breed ecotypes and alternative genotypes,  
4. OLS regression model will be used to analyse the determinants of production and 
marketed surplus of priority breed ecotypes and alternative genotype  
5. Conjoint analysis technique using iterative ML procedure for Ordered Probit will be 
used to derive the values attached to the non-marketed traits. (objective 2).  
6. Benefit-Cost analysis will be performed along with other descriptive statistics to 
assess and compare the contribution of priority breed ecotype versus alternative 
genotypes to livelihoods (objective 3) 
7. Asset Function Framework methodology will be used to establish the relationship 
between household vulnerability and livestock holding and management (objective 4) 
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Expected Output 
• Empirical information required to form the basis for prioritised conservation of the 
breed ecotype 
• Adequate economic analysis that will form a pathway towards increasing productivity 
• Inputs into analysis of the present policy environment to identify policies threatening 
the improved use of indigenous breeds/ strains, as well as possible policy options to 
address current constraints/ threats 
• Progress reports, research reports and workshop reports 
• Publications in conference proceedings and scientific journals 
• Msc. Thesis 
 
 
6.4 ANALYSIS OF INDIGENOUS SMALL RUMINANTS’ MARKETING 
SYSTEM AND BUYER PREFERENCE INFLUENCING CONSERVATION AND 
SUSTAINABLE USE OF ANIMAL GENETIC RESOURCES: MARSABIT-
KENYA. 
 
By Gemtrix Juma 
 
Introduction. 
By definition small ruminants include a wide range of animals such as, goats, sheep, 
rabbits, among others, but the present study will limit itself to only sheep and goats. 
The study will focus on the implementation of the small ruminants marketing system 
within pastoral producers, and to evaluate its performance. Secondly, the study will 
assess buyer’s preference to the priority breed type within the small ruminants’ breeds of 
goats and sheep. In addition, it will establish market channels, and find out whether niche 
markets for breed types of goats and sheep exist or not.   
 
A niche market refers to a selected group of customers whose needs are satisfied or met 
by specific qualities of a particular product. In this study, example of such qualities of a 
particular breed type and its products may include, animal with big body, more hair on 
skin, good taste of its product (e.g. meat or milk), extra. According to a breeder, a breed 
is a group of domestic animals that, through selection and breeding, have come to 
resemble one another and pass those traits uniformly to their offspring (Oklahoma state 
university, 2000). As such a breed type is a group of animals that share a single trait, 
example higher milk yield, soft and tasty kind of meat, or higher resistance to drought, 
extra. 
 
The results of this study are expected to offer an understanding of how livestock trade 
operates in this region, and how efficiency could be improved, essentially to increase 
producers’ access into market economy, through effective policy action. It is also hoped, 
the results will provide a better understanding of how improved marketing system will 
encourage conservation of indigenous small ruminants, and thus improve livelihoods of 
pastoral producers. 
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OBJECTIVES 
Main Objectives 
To assess the opportunities, and potential for improved marketing strategies and 
consumption of indigenous small ruminants and their products in niche markets under 
pastoral system in Kenya. 
 
 Specific Objectives. 
• To identify existing marketing channels, look for market niche of breed types, and 
evaluate opportunities for livestock keepers to access these niche markets.  
• To establish traders’ (livestock-keeper trader, rural trader, wholesaler, and retailer) 
individual costs and margins in niche markets of breed types, with a view to analyze 
structure, conduct and performance of the marketing channels.  
• To analyze determinants of demand for indigenous small ruminants breed types    in 
the niche markets. 
• To assess the consumer’s willingness to pay for the products (especially meat). 
 
METHODOLOGY. 
The study areas    
The study areas are two being Marsabit district and Nairobi city. In Marsabit district the 
study will focus on traders and trader network, while in Nairobi city the focus will be on 
consumer of the small ruminants’ products. 
Marsabit District. 
Marsabit district lies between latitude 01° 15’ and 04° 27’ N and longitude 36° 03’ and 
38° 59’E. The district covers a total of 71,500 km sq. and is the largest district of Kenya, 
with land surface area of about 61,296 km sq. (NDP 2002). It is bordered by Ethiopia to 
the north, Wajir District to east, Isiolo and samburu Districts to the south and Lake 
Trukana to the west. The district is subdivided in to six divisions, i.e. Laisamis, 
Loiyangalani, NorthHorr, South Horr, Sololo, Moyale and Central Division. 
Pastoral ethnic groups under study, Rendille and Gabra inhabit four divisions. Rendille 
pastoralists inhabit Laisamis and Loiyangalani divisions which covers about 11,000 km 
sq. while Gabra area stretches from the shores of Lake Trukana to the Bula Dera plain, 
east of Marsabit-Moyale road (Torry, 1973; Lusigi, 1981), and falls mainly into North 
Horr and South Horr division 
 Marsabit district pastoralists keep approximately 281,000 cattle, 673,000 small stock 
(298,000 sheep and 375,000 goats), 69,000 camels, 17,100 donkeys and 77,950 chickens 
(Anon 2002). In Njanja et. al. (2003), it is seen that livestock and their products in 
Marsabit is ranked the most important sector in their livelihood for subsistence and the 
sale of meat, milk eggs (livestock products), live animals, hides and skins contributed to 
the cash economy.    
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Nairobi city. 
The town of Nairobi forms the major center of consumption of small ruminants from 
Marsabit region. No work has however been done on structure, conduct and performance 
of markets which are involved in transferring these animals from Marsabit to consumers 
in Nairobi, or find out the willingness to pay for these products by these consumers. 
Populations. 
To achieve the stated objectives four populations have been identified. The first sample 
population will consist of producers who will be selling their stock within the market 
place. The second sample population will include traders selling or buying within the 
markets. The third population will consist of butchers who buy small stock in the market 
for slaughter, and lastly the fourth population will consist of consumers who buy sheep 
and goat meat from butchers. 
The first, second, and third samples will be drawn from populations consisting of all 
small stock producers, buyers and sellers taking part in transacting stock at selected 
market locations between October and December, 2005, within the area of study. The 
fourth sample will be obtained from a population of meat consumer’s coming to buy from 
the butchers and this will also be, between October and December 2005 
Therefore a sampling unit will be a market. In this study the market will be defined as ‘a 
location designated by the local authority and market associations, either equipped with 
physical livestock handling facilities or without the facilities, and which the sellers and 
buyers recognise and use for transacting small stock’. The market will also be used to 
include market centres where butchers arrange to buy a few heads of livestock although 
frequently from producers with argent need for money. Lastly a market will also include 
the building structures from where consumers will buy meat from butchers.  
Sampling frame and procedure. 
A reconnaissance survey visit was made to study area (Marsabit district) in July 2005.The 
main objective was to determine the appropriate sampling units and sample sizes. It was 
discovered that the number of sellers and buyers is not known, because those involved in 
the transaction of small stock are not officially registered. Without a defined source list it 
is impossible to pre-determine an appropriate sample size. The study thus proposes to use 
existing marketing schedules organised by county councils and market associations. At 
each market site participants will be interviewed as they wait either to sell or buy small 
stock (or buy meat in case of consumers). Interviewers will regularly move around the 
open market places observing transactions and interviewing those transacting. It’s 
presumed that sellers and buyers will keep changing places constantly around the selling 
places as they look for sellers or buyers. This continuous movement presents a 
convectional standard random selection procedure to be applied, since the constant 
movement mixes the respondents causing a complete random selection. However, to 
avoid repeating respondents it’s suggested that their names will be recorded on the 
questionnaire. 
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To make certain of more randomness, the study intends to cover as many markets as 
possible and interview as many respondents, within the proposed period of data 
collection. Then from the list of interviewed respondents a sample of 200 inclusive of 
producers, traders and butchers will be drawn for analysis. For the consumers a sample of 
100 respondents will be drawn. The random number table will be used for sampling. 
Data collection method.  
This study will mainly depend on primary data to be collected from sample of 
respondents. However additional information from relevant and available secondary data 
will be gathered to supplement on the primary data. Secondary data will include observed 
market prices and number, and type of animals transacted for the last one year from the 
period of onset of data collection.    
Primary data. 
Primary data from participating respondents will be largely used in this study to achieve 
the stated objectives. Data will be collected as follows: 
Producers 
Personal interviews with individual producers will be conducted using designed 
questionnaires, to elicit such information as, the number of small stock sold in the past 
one year, prices received for the animals, the process of deciding on the livestock to sell 
from the flock and the reason for selling, methods producers use for determining selling 
price, producers’ marketing costs and problems they face when marketing their stock. 
Traders and butchers 
Information to be elicited will include, period they have been in business, initial income 
and other type of investments, type of markets they participate in and breed type of small 
stock they prefer to trade and the reason for preference, number purchased in the period 
of one year, buying and selling prices, mode and cost of transport, other marketing costs 
and destination, their opinion on what attracts buyers and how prices are determined, and 
problems they face during trade. 
Consumers 
Consumers will be interviewed to elicit information on, their preference for products of 
breed and breed type, and the reason for preference, perceived price for the products, 
their willingness to pay an increased price in hypothetical drought situation, type of 
occupation and monthly income. 
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Methods of analysis 
 
Industrial organization model. 
Market structure 
Market structure will be determined in two ways, one way will involve looking at the 
concentration of sellers and buyers, and the other way will include evaluating entry to the 
market. In the present study an individual trader will be considered as a firm or a private 
business. In analysing the concentration of sellers and buyers, market shares of individual 
traders (firms); will be considered. Analysis of sizes of market shares of sellers, to 
determine whether, the number of sellers in the market is ‘small’ or ‘large’. Average 
market price-cost margins of traders will be measured to assess the market power or share 
of the traders. The present study will adopt M’mboyi (2001) and Karugia (1990), on the 
basis of analysing the percentage share of the first four and eight largest traders in 
markets studied, as shown in table below. 
Type % Share of 
largest four 
firms. 
% Share of largest 
eight firms. 
Number of sellers. Description 
    I       >90        >90 Very few. Oligopolistic 
    II     65 - 75     85 - 90 Few. High concentration 
   III   50 - 65     70 - 85 <100 High-moderate concentration.          
   IV   35 - 50      45 - 70 Large Low-moderate concentration.  
   V    <35     <45 Very large Moderate concentration with large 
competition 
  VI Very small Very small each 
contributing <1% 
Very large Atomistic industry. 
Source: Bain (1968) in M’mboyi (2001) 
Market conduct 
Market conduct refers to the way market participants behave in order to adjust to the 
buying and selling conditions in the market places (Koch, 1980). This refers to the nature 
of pricing policies adopted by the market participants and how the prices are determined, 
forms of competition, terms of payment, and actions to avoid competition (Ainedyona, 
1988). 
Analysis of market conduct in this study will be done by looking at, responsiveness to 
change, and pricing strategy with a view to suggest existence or absence of collusiveness 
between traders. The trend of changes in price and number of animals sold over a period 
of time (as specified under data collection) will be investigated, with a plan to look at 
responsiveness to change. On the hand, pricing actions among traders will be examined, 
with an interest to find out whether there is presence of any collusive behaviour in the 
business.  
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Market performance 
Market performance will be analysed in two ways, by evaluating individual trader’s gross 
margins and by comparing market costs and marketing margins in relation to prices in 
different markets. This will help in determining the presence or absence of high profits or 
economic rents within market. Traders perform the function of moving livestock (small 
stock) and livestock products from the producer to the consumer and they incur costs. For 
an efficient marketing system the costs of moving products should be at the lowest 
possible, other things (like risk) being constant.    
The total variable costs, TVC, of marketing these small stock and their products for each 
producer, Intermediate trader, transporter, terminal trader, and butchers will be derived as 
TVCk = ∑ Xi    ---------------------------------------------- (I) 
And TVCk =total variable costs for different individuals involved in trade. 
Where; 
TVCp= Total variable costs for producers. 
TVCi= Total variable costs for Intermediate traders  
TVCt= Total variable costs for transporters. 
TVCm= Total variable costs for terminal traders 
TVCb= Total variable costs for butchers. 
And Xi = various costs in Kshs. Per period 
Where; 
The Marketing margin for small stock and their products (MMT) sold by each seller, will 
be derived as: 
MMT = selling price (Kshs./head of small stock-in terms of bodyweight or kg of product) 
– buying price (Kshs./ head of small stock or kg of product)  --------------  (II) 
A trader’s gross margin will then be calculated as follows 
GMTk = MMT – TVCi   -------------------------------------------------- (III)  
Where; 
GMTp = Gross margin for producers 
GMTi = Gross margin for intermediate traders 
GMTt = Gross margin for transporters 
GMTtm = Gross margin for terminal traders 
GMTb = Gross margin for butcher 
The gross margin for traders will be put in separate groups depending on their levels of 
trade (i.e. producers, intermediate, transporters, and butchers) of livestock and livestock 
products. 
For each group the gross margin will be average of the group member‘s gross margins. 
The gross margins of the different groups of traders will then be separated as the 
percentage of the buyer price of the livestock and /or the products. This will be calculated 
from the answers given by traders in the questionnaire.  
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Econometric Analysis 
For the determinants of market demand a utility maximization model will be used. The 
model to be estimated will be of the following form:     
qi = α + β1p + β2y + β3z + εi 
Where; 
qi = number of animals bought per month 
P = price of animal 
Y = total amount of income per month 
Z = animal characteristics (big body, sex, breed type) 
 εi  = random error term, and 
α, β1, β2, and β3 are unknown parameters 
To assess the consumers’ willingness to pay (WTP) for the priority breed type, the 
method of contingent valuation (CV) will be used. The following model is estimated: 
WTPi = α + βpi + λzi + ei           i  = 1,…., n. 
Where; WTPi is consumer i’s unobservable willingness to pay, Pi is the price increase an 
individual faces for the product, zi is vector of observable characteristics of the 
individual, ei is a random variable accounting for unobservable characteristics. Unknown 
parameters to be estimated areα,β andλ.  
Limitation of the study.  
For better allocation of time and money available as efficiently as possible to meet these 
objectives, the study will be limited to Marsabit district- Kenya. These pastoral 
communities (in Marsabit district) are also seen as those with pure breeds of sheep and 
goats. Within the district the research will focus on two communities, the Gabra and the 
Rendile communities.  
 
 
6.5. BREEDS HISTORY AND SOCIAL BREEDING MECHANISM THAT 
INFLUENCES BREEDS OF SMALL RUMINANTS AMONG GABBRA AND 
RENDILLE PASTORALISTS’ IN NORTHERN KENYA. 
 
By Isacko Tura 
 
INTRODUCTION 
• It is estimated that 70% of the world’s rural poor people depend on livestock as a 
component of their livelihoods. Arid and semi-arid lands (ASALs) are inhabited by 40% 
of Africa population that dominantly depend on livestock (Carlos, 1999).  
• In Kenya ASALs that account for 80% of Kenya’s land mass supports about 7.5 
million Kenyans, and 54% of country livestock: 50% cattle, 60% sheep, 70% goats and 
98% camels. (Carlos, 2003; Ndungu et al, 2003). 
• The dominant land use system practised  in ASALs of Kenya is extensive livestock 
production system mainly utilised by different livestock species.  
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• Pastoralists keep livestock for varied reasons including food security, income 
generation, transport; mobile means of storing wealth and social cultural roles among 
others. 
• Different socio-cultural regimes manage domestic animal genetic resources 
differently resulting to different livestock breeds (Rangnekar, 2000). 
• Pastoralists must have identified certain characters in the animals, which enable the 
animal to ‘survive’ and ‘meet the needs’ under conditions prevailing then.  
• These practices over time have resulted to as many different breeds as communities 
that keep the breeds , with distinct traits .  
• These traits have made local breeds more sustainable livestock for marginal 
environment because of their performance under low levels of input and harsh ecological 
conditions.  
• Despite the foregoing, the local livestock breeds is under the threat of extinction or 
dilution as a result of several factors like national breeding policies and erosion of 
indigenous knowledge as a result of fast changing life style that is weakening cultural 
values (Ndungu et al, 2003). 
• This concern has prompted United Nation (UN) convention on biological diversity 
(CDB) to call on its members to maintain the remaining local indigenous livestock 
genetic diversity.  
• In these endeavours local livestock keepers are very instrumental. Thus the proposed 
study aims  at documenting the breeds  history and social breeding mechanisms in place 
that have been conserving the said breeds in their niche’ over generations. 
 
PROBLEM STATEMENT 
• To meet challenges of increasing pastoralists population and rising household food 
insecurity the indigenous livestock productivity needs to be improved.  
• In this context the government and development agencies have been promoting 
crossbreeding programme as one way to improve local livestock productivity among 
others.  
• However, this has not achieved expected high levels of productivity in marginal 
areas, characterized by shortage of water, fodder and harsh climatic condition. 
• Many examples exist of such failed efforts including the use of dorper sheep and 
sahiwal cattle that were intended to upgrading local animals in ASALs (Simpkin, 1993).  
• On the other hand, traditional livestock keepers have developed many livestock 
breeds that suit their environment by subjecting them to different social cultural breeding 
regimes and economic utilization.  
• The end results of their elaborate selection process over the years are breeds of 
livestock with higher productivity in their production context (Ilse, 2001).  
• The complex social breeding mechanisms that have been developing and conserving 
these breeds are threatened by changing lifestyle of the indigenous livestock keepers and 
national breeding policies thus the need of this study.   
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JUSTIFICATION 
• With fast changing lifestyle that is eroding indigenous knowledge of livestock 
production, there is need to document these breeds and their social breeding mechanisms 
that have sustained them in their niche for sustained biodiversity. 
• Harsh environmental conditions in marginal areas that suppresses survival and 
responsible for low performance of exotic blood, make local breeds more sustainable 
livestock for marginal environment. 
• With the extinct of most wild ancestors of domesticated animal species, genetic 
diversity of domesticated animals that are necessary for selection and adaptation for 
genetic improvement is currently vested with indigenous breeds that are not so much 
exploited. 
OBJECTIVES 
BROAD OBJECTIVE 
To document breeds history and social breeding mechanisms responsible for conserving 
breeds of small ruminant among Rendille and Gabbra pastoral communities of northern 
Kenya. 
 
 SPECIFIC OBJECTIVES 
• Trace the origins of community breeds of goats and sheep. 
• Collect data on the history of goats and sheep families in a herd regarding origins, 
sizes and duration  in the household herds. 
• Record information on performances of goats and sheep families regarding 
productivity (milk), reproduction (kidding/lambing interval, conception rates, twinning 
traits, live births and age of maturity) and adaptation (disease resistance, droughts 
survival rates).   
• Collect information on types and quantity of usage of a  goats and sheep families in a 
herd.  
• Collect information on reproductive limitations of   goats and sheep families in a 
herd. 
• Determine cultural values, norms and taboo governing breeding stock. 
• Suggest recommendations on management, if any.   
 
CONCEPTUAL FRAME WORK 
Research questions  
• Do the origins of community breeds of goats and sheep influence current 
performance?  
• Does the origins, sizes, duration the family of goats and sheep in the herd influence 
performance?  
• Does types of use and quantity of use of family influence performance. 
• Do reproductive limitations of the family influence performance? 
• Does cultural values, norms and taboos governing community breeding stock 
influence performance? 
 
METHODOLOGY 
Data collection 
1) Through sociological household surveys and key informants capture information on:  
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• Origins of community breeds of goats and sheep. 
•  History of the goats and sheep family regarding origin, size and duration of a family 
in the herd. 
• Types of uses and quantity of uses of a family. 
• Reproductive limitations of the family  
 
•2. Through key informants, informal inquiries and focused group discussions establish:  
• Norms (customs and rules), values (ethics) and taboos governing selling, purchasing, 
loaning and sharing and giving out of breeding stock  within and outside the community.  
• Origin of community breeds of goats and sheep. 
 
DATA ANALYSIS AND FEED BACK TO THE COMMUNITIES 
• The data collected through the survey will be subjected to SPSS program. Part of the 
results will be given inform of descriptive statistics while most will rely on regression 
analyses. The results of the study will be given to the community  through feedback 
workshops. 
 
EXPECTED OUT PUT 
• Generate and document information on origin of community breeds of goats and 
sheep, history of the goats and sheep family regarding, origins, sizes, duration of a family 
in the herd, types of uses and quantity of uses of a family, reproductive limitations of the 
family and their influences on performance.  
• Generate and document information on values, norms and taboos governing 
community breeding stock. 
• Recommendations on management if any.  
 
 
6.6 REACTIONS AND DISCUSSION 
 
Reactions to first presenter, Mr. H. Warui,  
Qn: Why have you changed the definition of a breed? It is confusing when you use tribal 
origin to define small ruminant breeds e.g Gabbra goat, or Rendille Sheep? 
 
An: This was necessitated by the uniformity of the communities concerned to allow for 
consensus on what they perceive as distinctions between their animals and the names 
they use locally in both Kenya, Ethiopia and Benin. 
 
Qn: To what extent have you recorded / quantified the extent of genetic erosion which 
has been used before by your colleagues to justify their studies?  
 
An: The characterisation at molecular level is not being covered within the framework of 
the current study as observed earlier. 
 
Qn: Have you ascertained the levels of crossbreeding between the “Rendille and Gabra 
animals” 
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An: This will be carried out and more so to identify whether the types identified by the 
target communities refer to cross breeds.   
 
Qn: Is there a systematic way of ensuring certain ecotypes are used during certain 
seasons? 
 
An: This is being practised by the specific communities where different ecotypes are 
used in different seasons. 
 
Reactions to the second presenter: Mr. Mbuku Sam 
Qn: The selection criteria for both communities are very similar! Do they interact at all? 
Are their environments dissimilar? Any explanation? 
 
An: Yes, their selection methods are quite similar and rely mainly on the memory in 
these environments that are similar. They do interact marginally. 
 
Qn: Did you quantify the body size 
 
An: Yes, from the production context. Sheep and/or goat with big body size usually 
attract higher prices in the market. Remember they do share the same market outlets. The 
issue on pasture availability and environmental conditions are also considered for 
selecting an ideal animal which fit in these pastoral systems. 
 
Qn: How would you empower selection as a breeding institution? 
 
An: We should identify their untapped potential and unrecognised advantages of their 
indigenous knowledge and then apply our expertise to sustain the practice and move on 
from where they have reached. They do have traditional breeding institutions which 
determine the genetic composition of their flock. 
 
Reactions to the third presenter: Miss Imma Omondi 
Qn: Where the genotypes do not exist side by side, how will you assess and compare 
their contribution to pastoral livelihoods? 
 
An: From a previous pre-visit and the subsequent study by Harun, the alternative 
genotypes actually exist 
 
Qn: Is the study still going to measure traits and rank them? 
 
An: yes, the study would use the conjoint analysis to measure the values attached to non-
marketed traits since the market hardly capturers these values such as drought resistance, 
heat tolerance e.t.c.  
 
Qn: How are you quantifying genetic erosion you used to justify your study? 
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An: The study is not going to measure genetic erosion. Genetic erosion is only a 
motivator in the study and triggers the need to understand producer responses that lead to 
loss or conservation of genetic resources. 
 
Reaction to the fouth presenter: Miss G. Juma 
Qn: How will you be able to distinguish the products from various production systems in 
a market? 
 
An: It’s possible to trace the products (especially meat) back to the animals since 
reference to these animals is in terms of their origin. Example animals are referred to as 
Gabra goat/sheep, Rendille goat/sheep, and Somali goat/sheep, extra. Therefore, in this 
case buyers of Gabra goat/sheep and Rendille goat/sheep are proposed to be the 
respondents. 
 
Comment: It will be critical to select the products in the market from the area they have 
come from! 
 
Reactions from the fifth presenter: Mr. Isacko Tura 
Qn: What methodology are you going to use to trace the origin of a breed? 
 
An: FGD – Focus group discussion, this is where you take the people that you think are 
informed about the subject matter. These people could be the elders or the livestock 
herders. Key informants method can also be used, where individuals can be interviewed 
independently. 
  
Comment: The student should think of alternative ways in addition to FGD. 
 
General Queries: 
Qn: We have 5 researchers working in the same area. Are you not going to fatigue the 
pastoralists? 
 
An: This has been taken into consideration as the Msc. Economics students are carrying 
out their studies in areas outside the target project sites 
 
An: We have already noted that, and in fact the new selected sites. Malabot in Gabbra  
and Farakoren in Rendille are all virgin research sites. 
 
Qn: The research team is focussing on areas which have been widely covered by other 
research institutions e.g. KARI, why? 
 
An: We are actually carrying out the study in non traditional KARI research sites. This 
was one of the considerations made when selecting the study sites. 
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7 GENERAL DISCUSSION 
The questions and the deliberations made were as follows; 
 
This was the last session aimed at discussing 
• Issues that came up in the previous sessions; 
• Issues that need to be taken into consideration in the project so as to add value and  
• Experiences gained in other projects but relevant to the project 
 
Qn: Identified ecotypes require further characterization in addition to establishing a 
catalogue of the ecotype 
 
Field work is the most expensive phase in research and as such it would have been better 
to add value to the already collected information through taking measurements of the trait 
expressions as they were being mentioned by the interviewees. i.e. what constitutes a 
high/moderate yielder would have been measured. Taking of blood samples, simply using 
blot papers, for future molecular characterization will be important.  
 
An: Characterization of the ecotypes will be carried out in the next phase.  
 
Comment: There was need to make contrast between the extremes of best versus the 
worst choice of an animal and understand why the given consideration is made 
 
A major question relating to those phenotypes ranked highly would be – what is the 
existing Indigenous Knowledge on trait makers for the purpose of conservation? 
 
Qn: There is need of further clarification on terms like big body size, high milk yield, 
drought tolerance. 
 
An: This will be addressed in the second phase of the study where measurements of the 
relevant traits will be carried out. 
 
Qn: Was it possible to take measurements immediately as the traits were being 
identified? 
 
An: No because we had to go further to identify which of the traits mentioned are the 
most importan and these are the ones we will be taking measurements on. 
 
Qn: The ILRI Ethiopia database on important measurements on traits for small ruminants 
is very comprehensive 
 
Targeting for market as an incentive to conserving the indigenous breeds is crucial. 
 
An: This is being addressed by the project in the target site 
 
Comment: Understanding the dynamics of the production system is important in terms 
of, for example, culling strategies, birth rates, death rates. With this knowledge 
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promotion of marketing will not destabilize or erode the system by targeting e.g. the 
young ones form the replacement stock; female ones which have the reproductive 
function. Thus there is need to answer the question of what age classes should be sold 
and which one should be maintained? 
 
Qn to the floor: Do pastoralists have a future? 
 
Comment: Pastoralists have a future as long as they continue to adapt to the changes 
taking place. The system is dynamic and as such how they are seeing these changes and 
adapting is the question. 
 
Comment: Methods of sharing information need to be improved i.e. use of different 
media e.g. radio broad casting 
 
Comment: Constraints to the production system need to be identified and quantified 
 
Qn to the floor: Do we believe in Prior Informed Consent (PIC)?  
 
Comment: Seen on the basis of being honest with what we are doing and taking back our 
findings to livestock keepers. But scientists are seen as assuming that their knowledge is 
the best. 
 
Qn to the floor: What are we leaving for as impact? 
Comment: Strengthening the existing institutions and ensuring that livestock keepers do 
better on what they are doing. Example: How can we use the existing practice of marking 
animals to identify the best performing animals? As such does with best traits can be 
selected.  
 
Comment: As mentioned earlier from the characterization study an anticipated impact is 
that of improved measurement skills, which will facilitate communication process 
between the livestock keepers and scientists with regard to traits of interest. 
 
Comment: We might need to validate some of their Indigenous knowledge (IK) e.g. 
castration of the right testis leads to giving birth of females. From the validated IK we 
will get the interventions 
 
Consumer preference for the breeds/ecotype would be well determined at the farm level, 
i.e. livestock keeper will tell which of the breeds/ecotypes are preferred by the buyers. 
 
Qn: Are there possibilities to have a third project site so as to understand the effect of 
introducing ‘outside’ breeds, like in Kalacha where German Alpine was introduced? 
 
An: Such a site will fall outside the focus of the project as given in the site selection 
criterion during the earlier presentation by Warui. 
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Comment: The German Alpine were introduced in Kalacha through the Ministry of 
Livestock Initiative so as to take advantage of fodder from the irrigation farms. 
 
Comment: The best approach in such hash environments is to take advantage of 
adaptation of the local breeds rather than introducing exotic breeds 
 
Comment: Estimated 500 crosses have infiltrated in the rangelands and have fast growth 
rates than the local ones and more milk yield. 
 
Comment: The project needs to address the question of whether the concern is 
conservation of the genes/breeds or genotypes/ecotypes 
 
Comment: Other projects that are going on in the field need to be identified so as to 
make complementarities. Thus, in the next workshop there will be the need to know who 
is involved in what and bring them together. One day for the workshop is not enough 
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19 Mr. Evans Ilatsia E. U./KARI evansilatsia@yahoo.com 
20 Mr. Wasike Chris ILRI wasikwbwire@yahoo.co.uk 
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